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Abstract 
Our present study belongs to a broader research project, targeting the training optimization in performance volleyball 
through stress control, based upon Women’s A1 Division Penicilina Iasi volleyball team, during the 2011-2012 season (in 
Romania). With the present proposal, we aim at discussing the levels of competitive stress, as revealed by serum biochemistry 
when analyzing the levels of glycaemia, serum urea and cholesterol. The participants in our research, namely ten athletes playing 
for Penicilina Iasi volleyball team, were the subject of DDFAO lab tests. The measurements were made during three key-
moments of the competitive season: after the holydays, after returning from the mountain training camp, and right before the 
most important game in the championship (the last chance to avoid relegation).  The research was based on two working 
hypothesis: 1. during different stages of the competitive season, players’ stress levels vary; 2. stress levels could be improved 
through specific mental and physical training methods. The final results confirmed our initial assumptions. 
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Problem Statement 
Because of the stress it implies, physical effort imposes upon and modifies the homeostatic level of the 
body, while settling it down, for a moment, at higher values. Homeostasis or the constant sustentation of the 
biochemical and biophysical components of the internal environment happens through specific adjustment 
mechanisms (Guyton, 1996). Clinical and experimental advances emerging in the field of stress research also 
implied aspects such as: ontogenetic studies, the study of the psychological values of the stressing agent and the 
degree in which life events tend to convert into stressors, the prediction of the body’s reaction when confronting or 
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avoiding stress, based on the particularities of the individual responses, the stabilization of the secretion of the so-
called “stress” hormones, compared to corticosteroids and catecholamine, the penetration of the inner parts of the 
central nervous system, which also ensures the secretion of “stress” hormones (Poalelungi, 1997). Of course, each 
stress form also triggers the activation of the neuroendocrine system. Still, putting aside the hormonal system, we 
could also consider as stress indicators a series of values which have partially been ignored in performance sports, 
namely: cholesterol, glycaemia and serum urea. 
 Glycaemia represents the levels of sugar in the blood. Due to specific adjustment mechanisms, glycaemia 
is maintained sensibly constant (around 1 g/liter of blood), in order to bring a constant input of blood glucose to 
organs and tissues. The adjustment of blood glucose is due to a constant equilibrium, mostly hormonal in nature, 
which either lowers glycaemia (insulin), or increases it (glucagon, adrenaline, and cortisol). Normally, glycaemia 
ranges from 80 to 120 mg/l, when measured on an empty stomach, and should be at least 120 mg, two hours after a 
meal. 
 At the plasmatic level, glycemic sources are represented by: the aliments we ingest, the reserves of hepatic 
glycogen and gluconeogenesis taken from aglucidic substances (monoacids, glycerol and lactic acid). Glycemic 
homeostasis results from the equilibrium between the quantities of glucose accumulated in the blood and the one 
which leaves the extracellular space. 
 Hyperglycemia seldom affects someone already suffering from diabetes, suprarenal hyperfunction, acute 
pancreatitis or pancreatic carcinoma. Significant increases of glycaemia are caused by cerebral illnesses (meningitis, 
tumors), profound and prolonged anesthesia. Hypoglycemia could appear due to insulin overdose, or due to the 
hypofunction of the thyroid or suprarenal glands. Plasmatic glycoproteins are able to estimate, when in small 
concentration (60 mg), the organism’s capacity and adaptation to aerobic effort. During short-term effort, there are 
no significant changes. Research revealed the presence of hyperglycemia before the beginning of physical effort, 
which characterizes the so-called “start-state”. This particular situation is the result of a high production of 
catecholamine, determined by the mobilization of hepatic glycogen. Due to glycolgenolysis, glycaemia could reach 
up to 160-190 mg (Apostu, 2003). 
Serum urea is the final product, resulting from the catabolism of protein azote, and is considered to be the 
means to detoxify and expel the ammonia resulting after the desamination of monoacids. This compound is 
synthesized in hepatocytes, and indicates protein catabolism and the degradation of the tissue; at rest, the normal 
values range from 15 to 14 mg/dl. Uremia increases are characteristic to sustained effort, and determine a decrease 
in the motor nervous ductility. Maintaining serum urea at high levels (over 45-50 mg/dl) approximately 24 hours 
after the cessation of physical effort could indicate metabolic fatigue (protein) or an incomplete biochemical 
recovery. Uremia could also be a sign of acclimatization. During the first two days of high altitude physical training, 
the blood urea values increased up to 60-70 mg/dl; after 14 days, they went back to normal. Hyperuremia manifests 
itself in case of acute or chronic glomerulonephritis and other renal illnesses caused by azote retention. Moreover, 
febrile states, burnings and dehydration also determine slight increases of blood urea. Research also proved that the 
same effect is also caused, transitory, by a diet rich in proteins. Hypouremia is the consequence of hepatic 
dysfunction, since urogenesis takes place in the liver (Apostu, 2003). 
To determine cholesterol levels, science takes into consideration the state of lipids and the metabolic 
affections, and the risk of developing arteriosclerosis, coronary stenosis and myocardial infarction. LDL-C is the 
lipoprotein which contains the highest percentage of cholesterol (approximately 80% of the total serum cholesterol). 
LDL cholesterol is involved in transporting cholesterol to the tissues, mainly through the arterial system, which also 
explains the increased incidence of arteriosclerosis and coronary disease in the patients presenting high levels of this 
particular lipoprotein (I. Filipas, G. Ardelean, 2002, p. 44-51). Physiologically, the ratio LDLD-cholesterol / HDL-
cholesterol normally scores 2.9 in the case of women and 3.3 in the case of men. If the ratio overcomes 3.5 in 
women and 3.8 in men, the subject runs the risk of developing arteriosclerosis and coronary disease. Arteriosclerosis 
is characterized by the clotting of cholesterol on the inside of the blood vessels, in the shape of atheroma, which 
leads to the narrowing of the capillary lumen and then to infarction. People presenting serum cholesterol levels 
higher than 220 mg/100 ml are predisposed to arteriosclerosis. There are a series of genetic factors favorable to this 
disease, together with those relating to the environment: overfeeding, sedentariness, obesity, stress, smoking 
(Olteanu & Jebeleanu, 2002). Sustained physical effort, when correctly dosed, could significantly contribute to the 
decrease of cholesterol levels, and it is highly recommended in cholesterol treatments. Cholesterol normal values do 
not overcome 200mg/dl. 
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Purpose of Study 
 Our present study belongs to a broader research project, targeting the training optimization in 
performance volleyball through stress control, based upon Women’s A1 Division Penicilina Iasi volleyball team, 
during the 2011-2012 season. 
The aim of our research is to analyze stress manifestation, as reflected by the values of serum biochemistry 
(cholesterol, serum urea, and glycaemia) for each player, after three distinct tests, during three key moments of the 
competitive season. In the case of performance sportsmen, these values could also reveal important information 
about the individual general health, the way he can cope with sustained effort, his alimentation, the 
efficiency/inefficiency of his training etc.  
Our paper is constructed upon two initial assumptions: 1. during different moment of the competitive 
season, stress levels may vary and 2. stress levels could be controlled through specific mental and physical training. 
 
Subjects and Methods 
 Our subjects were ten players of the Penicilina Iasi Women’s Volleyball team, aged from 20 to 47 
years old, who formed the main sextet for official games, the libero and the first three reserves most used. 
 The subjects were tested with the DDFAO device during three key-moments of the 2011-2012 competitive 
season: 
 zero moment – the return from the summer vacation; 
 after returning from a 14-days  mountain camp;  
 before the most important game for the season, that to avoid relegation. 
 DDFAO is a relatively new medical device which establishes diagnose through scanning the electrical bio-
ductility of the body, recently certified by the European Union. It is fast, non-invasive and extremely precise, and it 
offers the picture of the patient’s health at the interstitial level, and its results have increased accuracy, when 
compared to classical methods of investigation. The subject is attached to six electrodes connected to a computer, 
and has his body scanned (2 electrodes are placed on his face, 2 on his hands, and 2 on his feet). 
 In our present research, we took into consideration glycaemia, cholesterol and serum urea values 8at the 
cellular level) inall the sportswomen playing for Penicilina Iasi volleyball team, and the DDFAO tests took place at 
three at different moments of the competitive season. 
 
Findings and Results  
 
 
 
Fig. 1 – Glycaemia values, as reflected by the three tests taken by Penicilina Iasi women’s volleyball team players 
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 As observed in the grid above, during the initial test the glycaemia levels of all the team’s players ranged 
from 82 to 92 mg/dl, during the second test from 77 to 95 mg/dl, while during the final one they ranged from 81 to 
96 mg/dl. All the sportswomen subjected to the three DDFAO lab tests recorded glycaemia values within the normal 
limits accepted by the specialized medical literature. Nevertheless, we feel the need to bring some further 
clarifications. 
During the second test, taken after the players’ return from the 14-days mountain camp, we noticed a 
decrease of the glycaemia levels in all our subjects, except S2 and S7, due to the sustained physical effort they had 
to face. 
In the case of S2, was evident an increase of the glycaemia basic levels, which could be explained either by 
the player’s diet, or by her state of mind during this particular period. It is rather possible that S2 felt this training 
stage as highly stressful (she might have felt that she could not cope with the effort, that more was expected from 
her, or maybe she had problems adapting to the new environment). Still, the slightly higher values are within normal 
range. 
For S7, the constancy of the glycaemia levels after the first two tests reveals that the sportswoman 
perceived the training period as easy to tolerate. We believe that the player’s personality type – a very calm, quiet, 
rather introvert one – also influenced the profile of her glycaemia. 
The grid of the values obtained after the last test, the one before the most important game of the 
competitive season – that of avoiding relegation – has a variable aspect. This might be due to the fact that each of 
test subjects perceived competitive stress in a different way. The players whose latest recorded values of glycaemia 
surpassed the initial numbers were those with a more aggressive behavior, more temperamental (S3, S5, S6, S9). On 
the contrary, the players who recorded lower glycaemia levels during the third test levels, compared to the initial 
measurements, are calm, quiet, introvert, and tend to control their reactions (S1, S2, S4, S7, S8). 
The specialized literature unanimously accepts that sustained physical effort leads to a decrease in 
glycaemia levels. The third test Penicilina Iasi players took outlined the fact that, despite the prolonged physical 
effort the sportswomen had to deal with during the training sessions, the glycaemia values still increased compared 
to the previous tests. This was also confirmed when testing S3, S4, S5, S6, S9, S10, that is 60% of the entire team; 
the only reasonable explanation is, in our opinion, the high levels of stress manifested by our subjects. 
 
 
 
Fig. 2 – Cholesterol values, as reflected by the three tests taken by Penicilina Iasi women’s volleyball team players 
  
 Except S3, all subjects registered normal cholesterol values, during all three tests. The second one, taken 
after the return from the 14 days mountain camp, revealed a decrease of the initial cholesterol levels in all the 
players, except S1, who recorded a slight increase from 170 mg/dl to 171 mg/dl. These low values could be 
explained by the fact that, during the camp training, the players endured sustained physical training, dosed 
accordingly, which later revealed its efficiency. Moreover, players’ diet was carefully monitored, a task more 
difficult to accomplish outside camp training. 
The last test reveals an increase in cholesterol levels in all the players, compared to the second one; in the 
case of S2, S5, S6, S7 and S10 the difference is quite high. This could be the result of the fact that, during the last 
half of the competitive season, the players faced high stress levels and had a chaotic, unfit diet. In most cases, 
cholesterol values registered during the third test were higher than the initial ones (except S4 and S7). A special case 
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is that of S3, who presented cholesterol values way over the accepted normal range during all three tests: 
240/202/234 mg/dl; these numbers could be accounted by the fact that this particular player is a smoker. 
 
 
 
Fig. 3 – Serum urea values, as reflected by the three tests taken by Penicilina Iasi women’s volleyball team players 
  
 Serum urea levels, as measured by the DDFAO device, maintained within normal values, with only one 
exception (S3 during the second test). The second test recorded a visible increase in numbers, compared to the first 
test, which could have been caused by the prolonged physical stress during the mountain camp, when the players 
faced high intensity physical and technical training. For S3, the values of serum urea were doubled, compared to the 
initial results, increasing from 20 mg/dl to 46 mg/dl. During our last test, this subject still revealed high levels of 
serum urea, the highest of the entire participating lot - 37 mg/dl. The last test also shown a decrease of the serum 
urea, compared to the previous test, in all the members of the team, except S5. 

Conclusions  
 The interpretation of the values resulting after the three lab tests imposed upon us the following 
conclusions: 
 glycaemia and cholesterol values registered during our last test indicate that, before the most important 
game of the season, stress levels manifested by the players are very high, that it cannot be held under 
control through training, as before, which could also explain the team’s score at the end of the 
championship; 
 during the mountain training, players’ training type, diet and recovery were carefully monitored, which also 
helped keeping stress under control; 
 our initial two assumptions were confirmed by the data gathered after the lab tests. 
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